Abstract
Introduction
Labor market discrimination is said to arise when two identically productive workers are treated differently on the grounds of the worker's race or gender, when race or gender do not in themselves have an effect on productivity (Altonji and Blank, 1999; Heckman, 1998) .
However, there are never identical individuals. There are several unobservable factors that determine individual performance in the labor market. First, we do not observe individuals' cognitive abilities.
1 Second, we do not observe individuals' non-cognitive abilities such as personal motivation, self-determination, and locus of internal/external control or self-confidence.
Third, we do not observe pre-labor market discrimination conditions such as family background and school environment. 2 Fourth, we do not observe individual past expectations of how the labor market works.
3
Regarding gender group differences, these can be found for market and non-market activities and for types of jobs. There are gender differences for comparative advantages due to differences in gender roles in home production, differences in parental investment in skills (Becker, 1991) and the transfer of family preferences (Fernandez, Fogli and Olivetti, 2004) . And there are group gender differences in human capital investments as a result of pre-labor market discrimination. Consequently, discrimination can influence human capital investment before and after an individual enters the labor market.
Based on these facts and on the lack of studies addressing these issues in Chile, we implemented a survey on professionals from three different careers in Chile: Law, Medicine and Business, to analyze differences in wages while reducing unobservables to a minimum. All of the individuals surveyed have passed a university entrance selection test, and they are comparable in their academic formation. In addition, we have data on their university performance and their social and family background. Finally, we have applied to them both a test of non-cognitive 1 Neal and Johnson (1996) is a good example of how unobserved factors could be driving the results. They study the role of pre-market factors in black-white wage differences controlling with a test administered to teenagers prepared to leave high school in the US. They found that the adult black-white wage gap primarily reflects a skills gap due to observable differences in family backgrounds and school environments.
2 O'Neil and O'Neil (2005) find that differences in productivity-related factors account for most of the betweengroup wage differences in the year 2000 for the US. Differences in schooling and in skills developed in the home and in school, as measured by test scores, are important in explaining Black/white wage gaps. But the gender differences in schooling and cognitive skills are quite small and explain little of the pay gap. Instead, the gender gap is largely due to choices made by women and men concerning the amount of time and energy devoted to a career, as reflected in years of work experience, use of part-time work, and other workplace and job characteristics.
abilities and a survey on their real labor experience and current family conditions. Using this extensive new dataset we have taken a regression analysis approach to determine how much of the wage gap remains once gender is the only difference among individuals.
Research in Chile has been centered on the traditional Oaxaca decomposition (Oaxaca, 1973; . Paredes and Riveros (1993) , estimate the endowment and discrimination effects for the period 4 providing evidence on discrimination against females during the entire period examined. Montenegro (1999) and Montenegro and Paredes (1999) analyze gender wage differential by using quantile regression and the Oaxaca decomposition. The evidence also shows stable and systematic differences in returns to education and to experience by gender along the conditional wage distribution. In addition, it is also shown that discrimination is higher for women with more education and experience. However, the conclusions of these studies are limited, as they lack several control variables related to cognitive and non-cognitive abilities as well as school and family environments. In addition, preferences for non-market activities and experience of Chilean female workers could prove to be very important unobservable factors.
More recently, Núñez and Gutiérrez (2004) study social class discrimination in Chile under the traditional Blinder-Oaxaca decomposition. They use a dataset that allows them to reduce the role of unobservable factors by limiting the population under study and having better measures of productivity than we do. This study, however, has several limitations. The first is related to data collection: the survey was carried out by postal mail and had a very low response rate of approximately 30 percent. Second, the survey was carried out on recently graduated secondary students of Economics, 5 which does not permit the measurement of the effects of labor experience. Third, the study lacks survey data on labor history and real experience, family characteristics and preferences. Fourth, the survey had a very small sample size.
This paper overcomes these limitations by surveying 1,500 Alumni of the Universidad de
Chile from the following degree programs: 500 from Medicine, 500 from Law and 500 from Business/Economics. Half of each group are women and half are men. We subsequently analyze wage differences between women and men for each career, correcting the estimates for post-graduate schooling, labor market experience, parents' schooling, marital status and cognitive abilities. Following recent literature (Heckman, Stixrud and Urzúa, 2005) , we additionally applied the Rotter (1966) and Rosemberg (1965) tests for non-cognitive abilities. Finally, we ran OLS regressions and ordered probit estimation to explain economic outcomes.
The results indicate that that differences in wages attributed to gender are only present in the Law profession. In the Business/Economics profession a vector of current family condition makes the gender effect disappear, and in Medicine gender differences disappear when hours worked, size of firm and region are taken into account. In addition, differences in perceived locus of control (internal or external, listed as "self control" in the tables of this paper) are particularly important in explaining wage differences.
The structure of the paper is the following. Section 2 presents the econometric models,
and Section 3 presents the data and summarizes the descriptive statistics. Section 4 presents the results, and Section 5 concludes.
The Econometric Models
In this section we will briefly explain the well-known models in which labor market discrimination is usually studied. We are using two different specifications: OLS estimation and an ordered probit estimation. 6 In each of these models we have a wage equation as a function of a set of different explanatory variables:
Model 1: OLS
where F is a dummy variable that takes a value of1 if female and 0 otherwise. Thus, the coefficient γ measures the perceptual difference in wages that are lower because individual i is female rather than male. In this setting, market value and individual characteristics are assumed.
Exp is years of real labor experience, Exp 2 is the square of Exp, and N jobs is the average number of parallel working activities in which each individual engages in a year.
J' is a set of variables related to characteristics of the job. These include a dummy variable for the level of responsibility in the job that takes a value of 1 if the occupation is of 6 In a future version of this paper we will include a Oaxaca decomposition.
high responsibility 7 and 0 otherwise, a dummy variable for a large firm that takes a value of 1 if the firm has more than 500 workers, and a dummy variable equal to 1 if the person works in the metropolitan region of Santiago.
X' is a set of variables related to other personal characteristics. These include a dummy variable that takes value a 1 if the person has taken a postgraduate course and another dummy variable measuring university performance that takes a value of 1 if the person has failed a class.
Also included is a variable for age.
S' is a set of variables related to the person's socioeconomic background such as mother's and father's years of schooling and secondary school grades.
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T' contains two measures of non-cognitive abilities that will be discussed below. 
The Data
In this section we present comprehensive descriptive statistics of the variables collected in the survey and used in the estimations. 9 We examine statistics on labor market outcomes, University performance and social and academic background. We also test for non-cognitive abilities and current household status. Each of these variables is meant to explain in some way gender differences between observed gender gaps in wages.
We have collected approximately the same quantity of interviews for each type of degree (see Table 1 ), or 500 observations for each type. Table 2 shows the list of variables included in the regression for the degree of Business and Economics by gender.
Regarding labor outcomes we can see that there are gender differences in wages.
10
Women's monthly wage is 69 percent of men's monthly wage; these differences can also be observed in the tabulations of wage intervals. It should be noted, however, that women work fewer hours a month, and women's hourly wage is 81 percent of men's hourly wage, or 97 percent if we look at the logarithm. We also can note that female labor force participation is 81 percent as compared to male labor force participation of 97 percent. Women have less accumulated experience and fewer parallel activities, although these differences are not great. In addition, 56 percent of men have a job of high responsibility, while only 43 percent of women do. We can also observe that there are gender differences in type of firm. While 47 percent of men work in firms with more than 500 workers, 60 percent of women do.
9 The questionnaire and a complete field work resume are in the Appendix. 10 Exact wages were only reported for only about 20 of the sample. Most respondents who did not give the exact amount, however, provided an interval. Therefore we have assigned the maximum of the interval to the wage, and we run an ordered probit using the intervals of wages. There were also people who did not want to answer this question, which means that we have fewer data for this variable than others.
We can note that women are more than 15 percent less likely than men to have a postgraduate degree, although women seem to have a better performance at University and at lower levels of schooling (see grades). Mother's schooling is higher for women than for men, which may be related to the transmission of preferences. There are no differences in socioeconomic background between men and women: 8 percent of each group comes from a poor family, and 15 percent of each group was raised in a single-parent home.
As noted above, we also collected measures of non-cognitive abilities by taking the Rotter (1966) and Rosenberg (1965) tests for internal and external locus of control and selfesteem, respectively. 11 The lower the index, the higher the degree of internal control or selfesteem. On average, women registered lower degrees of internal control but a higher degree of self-esteem.
Finally, we think that measures of current home situation could be important since they may reflect preferences for home production activities. We can see that, although the number of children and the percentage of married men and women are the same, only 28 percent of women are head of the household, whereas 96 percent of men are. 11 The tests are included in the questionnaire. Table 2 Male Female Summary Statistics: Business/Economics Table 3 shows the summary of the descriptive statistics for the degree of Law by gender.
In this case the gap in monthly wages is approximately 68 percent, in favor of men. However, we can note that monthly hours worked by women are on average higher than hours worked by men so the gap declines to 71 percent in monthly hourly wage and to 96 percent if we look at the logarithm. We also can note that female labor force participation is 93 percent, lower than male labor force participation of 99 percent, though both are higher than in case of business. Women have more accumulated experience and have slightly fewer parallel activities, although these differences are also not great. We can also observe that the proportion of lawyers in job positions with more responsibility is less than in the case of business/economics, reaching only 4 percent and 5 percent, respectively. We can also observe that there are gender differences in type of firm.
As in the case of business/economics, women tend to work in large firms (51 percent) more than men (31 percent).
We can note that 63 percent of both women and men who study law obtain post-graduate degrees. Again women have better performance at University and at lower levels of schooling: a lower proportion of women fail classes, and they have higher secondary school grades. Mother's and father's schooling are higher for women than for men, which may be again related to the transmission of preferences. Only 6 percent of women come from a family of poor background, whereas 17 percent of men are in the same situation; 20 percent of both women and men were raised in a single-parent home.Measures of non-cognitive abilities behave largely as in business/economics. On average, women registered a lower degree of internal control but a higher degree of self-esteem.
Finally, we can see that there are more differences between men and women in law than in business/economics. The percentage of married individuals is lower for lawyers overall and for women in particular; the number of children is slightly lower for women. Although women remain less likely than men to be head of the household, this this rate is higher for lawyers than businesspeople, reaching 37 percent. Table 4 shows the summary of the descriptive statistics for the degree of medicine by gender. In this case the gap in monthly wages is approximately 76 percent, in favor of men; this is lower than in the cases of business/economics and law. In addition, we can note that monthly hours worked by women are on average lower than hours worked by men; thus the gap is reduced to 91 percent in monthly hourly wage and to 99 percent if we look at the logarithm. We also can note that female labor force participation is 97 percent, lower than male labor force participation of 100 but both higher than in business and law. Accumulated experience in terms of years of experience and number of parallel activities of women and men are the same. We can also observe that the proportion of doctors in job positions with more responsibility is nearly null for both gender. Likewise, there are no great differences in type of firm they work, as 90 percent of women work in large firms and 86 percent of men. This latter statistics is higher than in the case of business and law.
In addition, we can note that 97 percent of women and men who study medicine pursue post-graduate degrees, which may be related to training in specialties. Again, women have a slightly better performance in University and at secondary school: a lower proportion of women fail classes, and they have higher grades at secondary school. Mother's and father's schooling are more similar among groups in this case, and the level of parents' schooling is higher in comparison to that of other professions.
The measures of non-cognitive abilities behave in the same way as in other cases. On average, women recorded a lower degree of internal control but a higher degree of self-esteem.
Moreover, it is worth noting that non-cognitive abilities are higher in this profession than in business and law.
Finally, in regard to measures of current home situation, medical professionals observed in this sample have fewer children than other professionals considered, and female doctors have fewer children than male doctors. The rate of married individuals is lower for women than for men. Nonetheless, men have a higher married rate in medicine than the other two professions, and women have a higher married rate than lawyers but lower than business women. Again, only 31 percent of women are head of households in contrast to 99 percent of men. 
The Results
The descriptive statistics presented above help to identify the determinants of wages in the labor market. In this section we will use these measures to discern whether the wage gaps in our data persist once we take into these differences into account. As noted in Section 2, we are using two different specifications: OLS estimation and an ordered probit estimation. Tables 5, 6 and 7 present the respective results of the OLS regressions for each type of degree. In regard to Business/Economics, once the variables described in the preceding sections are included the coefficient associated with being female starts decreasing steadily until, in column 7, it is no longer statistically significant. This column includes the vector of current family condition; although there is no theoretical reason for including this vector, these variables were added to control for preferences in looking for certain types of jobs. Number of children and head of the household are positive and statistically significant. In fact, we know that being head of the household presents additional responsibilities to finance household consumption.
Other important determinants of businesspeople's wages are experience, the level of responsibility at the occupation, having a post-graduate degree and working in the metropolitan region. All four of these variables add a premium to a professional's wage in the Business/Economics career.
In regard to professionals with the Law degree, as in the case of Business/Economics, the coefficient associated with being female decreases steadily once different variables are progressively added, again ceasing to be significant in column 7. In this case only the number of children is a significant variable of the vector of current family conditions. This vector, however, is picking up all the effect of gender.
Also new in this wage equation is that the non-cognitive ability test for locus of control turns out to be statistically significant. In other words, the higher the level of perceived internal control, the higher are wages. This is both an interesting and intuitive result, as lawyers need a specialized set of personal qualities in order to succeed in their profession. As in the previous case, work experience, level of responsibility and post-graduate study are associated with higher wages.
In regard to doctors, being female does not have a negative effect on wages. The only variables statistically significant in our regressions are the size of the firm, in the sense that the larger the number of workers in the firm the lower the wage, and working outside the metropolitan region, which increases doctors' wages. This latter may be due to scarcity of these professionals in the rest of the country as well as special government premiums to doctors working outside the metropolitan region.
(1) (2) (3) (4) (5) (6) (7) Female==1 -0.252** -0.254** -0.247** -0.247** -0.224** -0.218** -0.090 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0. Regarding Business/Economics, we again see that once the control variables are included the coefficient associated with being female decreases, falling to zero in column 7. Again, the vector of current family conditions is driving this result. The results further confirm that the conclusion that the other important variables are experience, level of responsibility on the job, having a postgraduate degree and working in the metropolitan region. Likewise, performance at University and the locus of control non-cognitive ability test are significant variables with the expected coefficients.
In regard to professionals with the Law degree, we can note that, contrary to the case above, women lawyers are paid less than their male counterparts. In this model, metropolitan region and age are both significant and negative, and the locus of control test is again statistically significant, as lawyers who have higher levels of perceived internal control received higher wages. In addition, the number of children and being head of the household are important variables in the wage equation, although in this case the vector is not capturing the the effect of gender.
The results are again very intuitive in regard to doctors, as being female is not a statistically significant variable in explaining wages. On the other hand, firm size, employment outside the metropolitan region and hours worked are statistically significant variables. Locus of control and family conditions are also statistically significant variables.
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) Female==1 -0.657** -0.697** -0.718** -0.738** -0.678** -0.657** -0.341 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.053) Monthly Hours Worked 0.012** 0.012** 0.011** 0.011** 0.011** 0.012** 0.012** (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0. Table 8 (1) (2) (3) (4) (5) (6) (7) Female==1 -0.741** -0.740** -0.717** -0.855** -0.912** -0.906** -0.568** (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.008) Monthly Hours Worked 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ( Table 9 (1) (2) (3) (4) (5) (6) 
Conclusions
This paper studies gender-based wage differences among three types of professionals in Chile:
businesspeople, lawyers and doctors. Our preferred specification is an ordered probit model. In this specification we can see that being female appears to have a negative effect only on lawyers'
wages, even when current family conditions are taken into account. In contrast, gender-based differences among businesspeople's wages disappear once the vector of current family conditions is added. Similarly, doctors display no gender difference in wages. Other important variables explaining differences in wages are the level of responsibility in the job, having postgraduate studies, the size of the firm, and a regional effect. Most importantly, there is an important and positive effect of the non-cognitive ability test that measures locus of control. 
A1. Calendar of Activities
The following 
A2. Sample Design
The telephone-based survey was formulated and undertaken without geographic restrictions; individuals surveyed are simply located in their place of residence. the individuals of the sample in the city where they may be. The selection process of the sample was developed in the stages discussed below.
A3. Search for Names of Alumni
First, a search was made for administrative information on alumni in the Faculties of the Universidad de Chile and its centrally maintained records. We had several meetings with
University officials who agreed to provide a database of graduates from the three degree programs involved from 1970 to 1997 from the three degree programs involved. This confidential database contains each individual's name, national identification number, year of graduation, degree program and, in some cases, an address. 
A5. Selection of the Sample
The definitive sample was chosen based on the real sample framework defined above. The objective was to carry out 1,500 surveys, divided equally among the three degree programs and in equivalent proportions between men and women. In order to conduct the desired number of surveys it was necessary to have an oversized sample in order to cover losses arising from individuals who cannot be found or refuse to participate. Based on earlier studies and considering the lack of individual information available, we anticipated a loss of 50 percent and therefore selected a sample of 3,000 individuals.
The selected sample is obtained by randomly choosing 1,000 individuals who graduated from each of the three degree programs (Law, Medicine and Economics). The same number of men and women are chosen within each degree program.
To complete the sample, the same number of male and female graduates by graduation year are chosen from each degree program. Therefore, the final sample, displayed in Table 3 , may be characterized as probabilistic, stratified by degree programs and gender, with a nonproportional distribution among strata. 
A6. Pilot Survey
Before the survey was conducted, a pilot survey was carried out on the whole sample selected.
The general objective of this pilot survey was to evaluate the operation of the questionnaire by means of a telephone interview. It also had the following specific objectives:
1. Review problems of content (difficulty of comprehension on the part of the respondents, lack of response categories, etc.).
2. Evaluate the implementation periods.
3. Difficulty in contacting and locating respondents.
To carry out the Pre-Test, a sample of 70 graduates not included in the selected sample was drawn from each of the degree programs. These 70 cases were in turn divided evenly among men and women. The Field Coordinator and the Survey Programmer were responsible for the training of the telephone operators that carried out the pilot survey. The training consisted of a presentation of the study, which was followed by a review of the questionnaire, on the morning of the operators' first day of work. After the end of the pilot survey, the questionnaire was subsequently modified slightly to incorporate observations arising from the implementation of the pilot survey.
A7. Questionnaire and Interviewer Manual
The Survey is designed for telephone as well as paper based implementation, in case an interviewer should have to implement it so. The Questionnaire that will finally be implemented is presented in the Appendix to this chapter of the Report and is comprised of 5 modules of questions and two non-cognitive ability tests that are to be found at the end there. The form covers areas such as: household structure and identification, income, job, education, health, housing, family background and perceptions. The modules are as follows: • Module E: Personal History Objective: Obtain information on respondents' marital history and commonlaw partners, as well as children.
• Test 1: Rotter Internal-External Locus of Control Scale This is a four-item abbreviated version of a 23-item forced choice questionnaire adapted from the 60-item Rotter scale developed by Rotter (1966) . The scale is designed to measure the extent to which individuals believe they have control over their lives, i.e., self-motivation and selfdetermination (internal control) as opposed to the extent that the environment (i.e., chance, fate, luck) controls their lives (external control). The scale is scored in the internal direction: the higher the score, the more internal the individual. Individuals are first shown two sets of statements and asked which of the two statements is closer to their own opinion. They are then asked whether that statement is much closer or slightly closer to their opinion. These responses are used to generate four-point scales for each of the paired items, which are then averaged to create one Rotter Scale score for each individual.
• Test 2 Rosenberg Self-Esteem Scale It is a 10-item scale, designed for adolescents and adults; measures an individual's degree of approval or disapproval toward himself (Rosenberg, 1965) . The scale is short and widely used, and it has accumulated evidence of validity and reliability. It contains 10 statements of self-approval and disapproval with which respondents are asked to strongly agree, agree, disagree, or strongly disagree.
A8. Preparation of the Survey
Fieldwork preparation requires carrying out all the regular tasks, in other words, registration, training, supervision, as well as preparing and providing the necessary material and inputs for survey implementation.
The selection method for the interviewers was by invitation. These invitations were made to interviewers who had worked in similar surveys previously undertaken by the Centro de Microdatos; 10 telephone interviewers were invited who possessed previous training in the same dimensions as the pilot survey. On this particular occasion they also received an Interviewer Manual. All operators who implemented the survey have higher education, either at the technical or university level.
The training activity took approximately four hours. All the items on the questionnaire were reviewed, and the concepts required to implement it were defined, as well as the aspects that had to be emphasized in the survey. Pertinent queries were clarified as well. This stage led to production of an Interviewer Manual with all the final corrections.
A9. Organization of the Work Team
The final fieldwork team was composed of the following individuals:
• A technical coordinator responsible for ensuring the correct implementation of the methodology and quality standards. He/she was responsible for verifying the correct implementation in the field, fulfillment of the sample sizes, and the subsequent verification of the control tabulations for the final approval of the database.
• A logistics and control coordinator, responsible for the correct execution and control of the administrative and financial processes. Responsible for monitoring the state of progress and ensuring observance of the work calendar.
• A fieldwork coordinator, responsible for distributing the sample among the telephone operators and supervising the work carried out by them.
• An I.T. coordinator, responsible for designing, implementing and administering the information systems for monitoring fieldwork, data entry of surveys, data validation and structuring the final magnetic file.
• A sample designer, responsible for creating the sample design and subsequent calculation of the expansion factors.
The Centro de Microdatos was responsible for preparing all the necessary inputs for the implementation of the survey, training classrooms, telephones, offices, office supplies, manuals and forms, transport and personnel. Finally, the database became available for analysis on October 25.
